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MOTOR VEHICLE LOCK 
Background of the Invention 

Field of the Invention 

[0001] This invention relates to a motor vehicle lock. The motor vehicle lock 

of the exemplary embodiments can include all suitable types of hood, hatch or door 
locks, with hood and hatch locks being of particular interest. The motor vehicle locks 
of the exemplary embodiments can be equipped with an opening assistance function, 
including motorized lifting of a ratchet, and with a closing assistance function, 
including motorized movement of a latch from a pre-catch into a main catch position. 

Description of Related Art 

[0002] A motor vehicle lock is shown in published German Patent Application 

DE 197 14 922 AL This lock has two separate actuators, specifically an opening 
assistance actuator and a closing assistance actuator. Thus, the two actuators can each 
be designed specially for one of the two functions described above. This structure is 
advantageous the opening assistance function requires a much smaller forces or 
torque than required for the closing assistance function. 

[0003] Furthermore, a motor vehicle lock of published German Patent 

Application DE 199 19 765 Al ensures the two functions described above using a 
single actuator. In this lock, the actuator has a crank drive which can be coupled to 
both the lock latch and to the ratchet. When the crank drive is actuated in one 
direction first the latch can be moved from the pre-catch into the main catch position. 
As the crank drive continues to be actuated in the same direction then the ratchet can 
be raised. 

[0004] Another, motor vehicle lock described in published German Patent 

Application DE 198 04 516 Al illustrate the implementation of the two functions 
described above with only a single actuator for a rear hatch lock. The actuator has a 
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drive motor which is connected via a floating clutch and a drive shaft to a cam, 
hereinafter called the actuating element. The actuating element can be moved by a 
drive motor so that the stop shoulders located on the actuating element can be caused 
to engage a driving projection which is located on the latch and to engage the ratchet. 
[0005] When the actuating element is moved in the first direction, the 

actuating element engages the ratchet and lifts it - the opening assistance function. By 
moving the actuating element in the second opposite direction, the actuating element 
engages the driving projection on the latch and moves the latch from the pre-catch 
into the main catch position - closing assistance function. The closing assistance 
function is then triggered when the ratchet and latch have been moved into the pre- 
catch position by pressing on the rear hatch which was opened first. The 
corresponding evaluation of the component is undertaken in order to trigger the 
closing assistance function, i.e., when both the latch and also the ratchet have 
assumed the pre-catch position. In this lock there is also a single actuator for the two 
different functions which load the actuator differently. 

[0006] One problem in the motor vehicle locks described is in the triggering. 

In order to avoid malfunctions, detection and evaluation of the position of the ratchet 
and the actuator are necessary. With only slight deflections of the actuator and the 
actuating element taking place the detection and evaluation can only be done with a 
complex sensor arrangement. 

[0007] Therefore, the structural configuration of the lock has an effect on the 

requirements for the sensor arrangement. Separation between the structural 
configuration and the sensor concept is not possible. 

Summary of the Invention 
[0008] A primary object of the present invention is to provide a motor vehicle 

lock achieving low cost and maximum mechanical and control-engineering operating 
reliability. 

[0009] This object is achieved by a motor vehicle lock having a latch with a 

pre-catch and a main catch which can be swiveled around one axis, and a ratchet 
which can be swiveled around one axis, wherein the latch and the ratchet can each be 
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moved into an open position, into a pre-catch position and into a main catch position. 
The ratchet, when located in the pre-catch position and in the main catch position, 
being engaged to the pre-catch and the main catch of the latch, keeping the latch in 
the pre-catch position and main catch position with an actuator. The actuator has an 
actuating element with an engagement element located thereon such that, by actuating 
the actuator out of the initial position in the first direction, the ratchet can be raised by 
means of the actuating element, i.e., performing the opening assistance function, and 
by actuating the actuator out of the initial position in a second opposite direction, the 
actuating element can be coupled to the latch, and thus, the latch can be moved from 
the pre-catch position into the main catch position, i.e., performing the closing 
assistance function. The actuator which provides the coupling intended for the 
closing assistance function between the actuating element and the latch includes a 
step-down gear. 

[0010] It is important for the coupling, which is intended to provide the 

closing assistance function between the actuating element and the latch, to have a 
step-down gear since the torque to be applied for the closing assistance function by 
the actuator is reduced relative to the torque necessary for implementing the opening 
assistance function. This enables the opening assistance function and the closing 
assistance function to be equalized to one another since the actuator is more uniformly 
loaded. Furthermore, the reduction of the required torque allows selection of a motor 
with correspondingly weaker torque which in turn leads to a cost reduction. 
[0011] In the simplest embodiment of the invention, the step-down gear is 

made preferably as a disk-shaped transmission element which can be swiveled around 
an axis for coupling of the actuating element to the latch the transmission element via 
a first actuating surface and a second actuating surface. The actuating surfaces are 
arranged such that the desired step-down ratio is achieved. The configuration of the 
transmission element as a disk-shaped element leads to a space-saving and simple 
configuration. 

[0012] According to another embodiment of the invention, the object is 

achieved by a motor vehicle lock with a latch which can be swiveled around an axis, 
the latch having a pre-catch and a main catch, and with a ratchet which can be 



- 4- 



DocketNo. 740116-487 



swiveled around an axis such that the latch and the ratchet can each be moved into an 
open position, into a pre-catch position and into a main catch position. The ratchet, 
when located in the pre-catch position and main catch position, being associated with 
the pre-catch and the main catch of the latch and keeping the latch in the pre-catch 
position and main catch position. 

[0013] The motor vehicle further includes two Hall sensors which are 

stationary relative to the ratchet. The ratchet has a magnet which cooperates with the 
two Hall sensors by moving the ratchet into the detection range of one of the two Hall 
sensors or into the detection ranges of both of the two Hall sensors or outside the 
detection ranges of the two Hall sensors, such that evaluation, by the sensor signals of 
the Hall sensors, of the position of the ratchet can be unambiguously determined. 
[0014] This embodiment provides a solution which is especially reliable in 

terms of control engineering, and at the same time, simple in construction. That is, 
the detection of the position of the ratchet via two Hall sensors which are stationary 
relative to the ratchet in the motor vehicle lock provide a simple reliable construction. 
This construction includes a ratchet having a magnet which, depending on the 
position of the ratchet, lies in the detection ranges of the Hall sensors. For example, 
when the Hall sensors are located in the motor vehicle lock and the magnet is located 
on the ratchet such that the ratchet is in the open position the magnet is located 
outside the detection ranges of the two Hall sensors. Further, when the ratchet is in 
the pre-catch position the magnet is in the detection range of one of the two Hall 
sensors and when the ratchet is in the main catch position the magnet is in the 
detection ranges of both Hall sensors. 

[0015] According to another embodiment of the invention, the object is 

achieved by a motor vehicle lock with a latch which can be swiveled around an axis, 
the latch having a pre-catch and a main catch and with a ratchet which can be 
swiveled around an axis such that the latch and the ratchet can each be moved into an 
open position, into a pre-catch position and into a main catch position. The ratchet 
which can be located in the pre-catch position or in main catch position being engaged 
with the pre-catch or the main catch of the latch. An actuator which keeps the latch in 
the pre-catch position or the main catch position has an actuating element with an 
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engagement element located thereon such that by actuating the actuator out of the 
initial position in the first direction the ratchet can be raised by means of the actuating 
element, i.e., providing the opening assistance function, and by actuating the actuator 
out of the initial position in the second opposite direction the actuating element can be 
coupled to the latch and thus the latch can be moved from the pre-catch position into 
the main catch position, i.e., providing the closing assistance function. This 
embodiment is characterized by one Hall sensor which is stationary on the ratchet, 
and an actuating element on which there are positioned a first magnet, a second 
magnet, and a third magnet, such that, when the actuating element is moved out of the 
initial position in the first direction, the first magnet moves into the detection range of 
the Hall sensor, that when the actuating element is moved out of the initial position in 
the second opposite direction, the third magnet moves into the detection range of the 
Hall sensor, and that when the actuating element is moved out of the deflected 
position into the initial position the second magnet moves into the detection range of 
the Hall sensor. 

[0016] In this embodiment, only one Hall sensor is provided which cooperates 

with three magnets offset at an angle on the actuating element. The magnets move 
into corresponding positions into the detection range of the Hall sensor. 
[0017] The invention is explained in detail below with reference to the 

accompanying the drawings. 

Brief Description of the Drawings 
[0018] Figure 1 schematically shows a motor vehicle lock with a latch and 

ratchet in the main catch position, the actuating element in the initial position; 
[0019] Figure 2 shows the motor vehicle lock of Figure 1, in which the 

actuating element, with the engagement element, is at the start of the opening 
assistance function; 

[0020] Figure 3 shows the motor vehicle lock of Figure 1 , in which the ratchet 

is already moved into the pre-catch position; 
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[0021] Figure 4 shows the motor vehicle lock of Figure 1 , in which the ratchet 

and the latch are in the open position, and the actuating element is reset into the initial 
position; 

[0022] Figure 5 shows the motor vehicle lock after a repeated closing process 

with a latch and ratchet in the pre-catch position, and the actuating element, with the 
engagement element, at the start of the closing assistance function; and 
[0023] Figure 6 shows the motor vehicle lock with the latch and the ratchet in 

the main catch position, at the end of the closing assistance function, and the actuating 
element positioned prior to the returning motion into the initial position. 

Detailed Description of the Invention 
[0024] The motor vehicle lock of Figure 1 has a latch 2, which can be pivot 

around an axis 1, a pre-catch 3 and a main catch 4. Additionally shown is a ratchet 6, 
which can be pivoted around an axis 5. The latch 2 and the ratchet 6 can each be 
moved into an open position, into a pre-catch position and into a main catch position. 
In Figure 1, the latch 2 and the ratchet 6 are in the main catch position. The ratchet 6, 
when in the pre-catch position or the main catch position, is engaged with the 
pre-catch 3 or the main catch 4 of the latch 2, respectively, and keeps the latch 2 in the 
pre-catch position or in the main catch position. The motor vehicle lock has an 
actuator 7 which has a actuating element 9 which can be driven by a drive motor 8 
with the engagement element 10 located on it. The actuator 7 ensures an opening 
assistance function and a closing assistance function which will be discussed below. 
[0025] By actuating the actuator 7 from the illustrated initial position in 

Figure 1 in a first direction, that is, to the right (clockwise) in the drawings, the 
ratchet 6 is raised by means of the actuating element 9, with which the opening 
assistance function is accomplished, as illustrated in Figures 2-4. By actuating the 
actuator 7 out of the initial position in a second direction, which is opposite the first 
direction, to the left (counterclockwise) in the drawings, the actuating element 9 can 
be coupled to the latch 2. In this way, the latch 2 can be moved out of the pre-catch 
position into the main catch position, with which the closing assistance function is 
accomplished, as illustrated in Figures 5-6. 
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[0026] The coupling which is necessary for implementing the closing 

assistance function between the actuating element 9 and the latch 2 has a step-down 
gear 1 1 which is described below. As mentioned above, it is important that the torque 
on the actuating element 9 necessary for moving the latch 2 from the pre-catch 
position into the main catch position be reduced. The structural configuration shown 
in the drawings illustrates that the torque which is necessary for lifting the ratchet 6, 
as shown in Figures 2-4, is far less than the torque which is necessary for moving the 
latch 2 from the pre-catch position into the main catch position. That is, the torque 
that acts directly on the ratchet 6 and on the latch 2 is being described. Interposing 
the step-down gear 1 1 between the actuating element 9 and the latch 2, as shown in 
Figures 5 & 6, results in that the torque which is to be applied by the actuator 7 for 
implementing the opening assistance function and for implementing the closing 
assistance function are equalized relative to one another. It has already been 
explained that, in this way, the layout of the actuator 7, especially of the drive 
motor 8, is optimized and that by more uniform loading of the drive motor 8 its 
reliability and service life are increased. 

[0027] The actuating element 9 of the actuator 7 can be turned around the 

axis 12 here, and for coupling to the ratchet 6 or to the latch 2, it has an engagement 
element 10. The axis 12 of the actuating element 9 is aligned essentially parallel to the 
axis 1 of the lock latch 2 and is spaced apart from it. This spacing of the axis 12 of the 
actuating element 9 leads to interposition of the step-down gear 11 between the 
actuating element 9 and the latch 2 being easily possible. 

[0028] There are a series of alternatives for the structural configuration of the 

actuator 7, and in particular the actuating element 9. Specifically preferred is the 
configuration of the actuating element 9 as a worm wheel which can turn around the 
axis 12 with the engagement element 10 being a coupling journal which is located on 
the end face 13 of the worm wheel 9 and which extends parallel to the axis 12. 
[0029] There are also numerous alternatives for the configuration of the step- 

down gear 11. The specifically preferred configuration of the step-down gear is 
illustrated in each of the drawing figures and functions as a transmission element 15 
which can be swiveled around an axis 14. The configuration of the transmission 
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element 15 can vary widely, as long as the following boundary conditions are met. 
That is, the transmission element 15 includes a first actuating surface 16 and a second 
actuating surface 17. As illustrated in Figures 5 & 6, when the actuating element 9 is 
moved counterclockwise around to the left, the engagement element 10 engages the 
first actuating surface 16 to cause the transmission element 15 to be moved clockwise 
around to the right such that the latch 2, which is in the pre-catch position, engages 
the second actuating surface 17. This non-positive connection between the actuating 
element 9 and the lock latch 2 is produced and ultimately guarantees the coupling 
between the actuating element 9 and the latch 2 which is necessary for the closing 
assistance function. 

[0030] The illustrated length relationship of the actuating surfaces of the 

transmission element 15 establish that the transmission element 15 as simply a lever 
and further that the lever action is used here for the operation of the step-down 
gear 1 1 . 

[0031] Depending on the required step-down ratio, the step-down gear 11 can 

be provided with several stages which can be particularly advantageous when the lock 
is employed in motor vehicles having especially heavy doors that must be moved into 
their closed position by the actuator 7 during implementation of the closing assistance 
function. 

[0032] According to another embodiment of the invention, the opening 

assistance function is triggered by an actuating button which is located outside on the 
hatch (rear hatch or the like). The closing assistance function is conversely triggered 
when the hatch, which is first open, is pressed so that the latch 2 and the ratchet 6 can 
be moved into the pre-catch position. Therefore, especially reliable detection of the 
state in which the latch 2 and the ratchet 6 are in the pre-catch position is necessary. 
The position of the ratchet 6 is determined for this purpose in a preferred 
embodiment. 

[0033] For determination of the position of the ratchet 6, in its vicinity there 

are two Hall sensors 18, 19. The ratchet 6 has one magnet 20 located in a receiver 
portion of the ratchet which, depending on the position of the ratchet 6, is in the 
detection range of one of the two Hall sensors 18, 19 as illustrated in Figures 3 & 5, or 
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lies in the detection ranges of the two Hall sensors 18, 19 as illustrated in Figures 1, 2 
& 6, or is in the detection ranges of neither of the two Hall sensors 18, 19 as 
illustrated in Figure 4. Thus, the position of the ratchet 6 can be unambiguously 
determined by the corresponding determination of the sensor signals of the Hall 
sensors 18, 19. 

[0034] In one especially preferred embodiment, when the ratchet 6 is in the 

open position, the magnet 20 is outside the detection ranges of the two Hall 
sensors 18, 19, as shown in Figure 4. Further, when the ratchet 6 is in the pre-catch 
position, the magnet 20 is in the detection range of only one of the two Hall 
sensors 18, 19, specifically Hall sensor 18, as shown in Figures 3 & 5, and when the 
ratchet 6 is in the main catch position the magnet 20 is in the detection ranges of both 
of Hall sensors 18, 19, as illustrated in Figures 1, 2 & 6. 

[0035] The determination of the three ratchet positions by two binary sensors 

offers the advantage of redundant coding. This means that, in the overall locking 
system, more sensor states are possible than positions to be determined. Here, three 
different sensor states are possible, while only three ratchet positions can be 
determined. As a result, the probability that faulty measurements will remain 
undetected, and thus, cause a malfunction is reduced since a faulty sensor signal with 
a certain probability leads to an "impermissible" signal state. 

[0036] In the preferred embodiment, the magnet 20 is as far as possible from 

the axis 5 of the ratchet 6 so that even small deflections of the ratchet, for example, 
the movement of the ratchet 6 from the pre-catch position into the main catch 
position, are resolved by the two Hall sensors 18, 19 and can therefore be detected. 
[0037] To implement the opening assistance function, the actuating element 9 

of the actuator 7 is moved out of the initial position in the drawings around to the 
right until the ratchet 6 is raised. Then the actuating element 9 is set back into the 
initial position. To implement the closing assistance function, the actuating element 9 
of the actuator 7 is moved around to the left until the latch 2 is in the main catch 
position. Then, the actuating element 9 in turn is set back into the initial position. The 
actuation of the actuating element 9 which is to be carried out for the opening 
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assistance function and the closing assistance function therefore requires essentially 
one forward and backward motion of the actuating element 9. 

[0038] One particularly simple embodiment for control of the above described 

movements of the actuating element 9 is provided by another Hall sensor 21 which is 
stationary relative to the actuating element 9 and a first magnet 22, a second 
magnet 23, and a third magnet 24 are positioned on the actuating element 9. When 
the actuating element 9 is moved out of the illustrated initial position, in Figure 1, 
around to the right in the drawings, in Figures 2 & 3, the first magnet 22 moves into 
the detection range of the Hall sensor 21. Additionally, when the actuating element 9 
is moved out of the initial position around to the left, in Figures 5 & 6, the third 
magnet 24 moves into the detection range of the Hall sensor 21, and when the 
actuating element 9 is moved out of the deflected position into the initial position, in 
Figure 1, the second magnet 23 moves into the detection range of the Hall sensor 21. 
[0039] With this single Hall sensor 21 and the three magnets 22, 23, 24 

located on the actuating element 9, the end points of the movements of the actuating 
element 9, which are necessary for the opening assistance function and the closing 
assistance function, can be easily detected and controlled accordingly. It is noted that 
desired movements, can be largely optionally adjusted by selecting the configuration 
of the magnets 22, 23, 24. 

[0040] In a preferred configuration, when the actuating element 9 is moved 

around to the right in the drawings by more than 90°, preferably by roughly 135°, in 
the first direction as in Figure 1, the first magnet 22 moves into the detection range of 
the Hall sensor 21. In another preferred embodiment, the third magnet 24, when the 
actuating element 9 is moved in the second opposite direction around to the left in the 
drawings by more than 90°, preferably by roughly 125°, moves out of the initial 
position into the detection range of the Hall sensor 21. 

[0041] Finally, each preferred embodiment also includes a central control 

device connected to the Hall sensors 18, 19, 21. The control device is programmed 
for each of the above described sequences of motion, particularly the above described 
change of direction. 



